Letter to Editor
Transplantation of Hematopoietic Stem Cells (HSCs) derived from the bone marrow, umbilical cord blood, and peripheral blood has been in the clinical practice since decades as an effective therapeutic modality for both benign as well as malignant hematological and non-hematological disorders. Nevertheless, prognosis after HSC transplantation is influenced by multitude of factors that are determinant of the quality of the cell graft, encompassing from HSC source and composition to the post-thawing recovery rate and viability of the cryopreserved cells. Cryopreservation is integral to transplantation protocols when cord blood derived HSCs or autologous HSCs are sourced during cell transplantation procedure. Hence, optimization of the cryopreservation methods has remained an area of intense research until the recent past. Accessibility to the optimized cryopreservation protocols currently warrants long-term high level viable recovery of HSCs with little alteration in engraftment rate, stemness and functionality [1] [2] [3] . Nevertheless, there is an obvious dearth of literature regarding the composition of the cell graft especially with respect to the presence of platelets that possibly influence the recovery and viability of the cryopreserved HSCs and, their engraftment and function posttransplantation. Valentini et al. have addressed this interesting aspect of HSCs research in their recently published study to demonstrate that the higher concentration of platelets in the Peripheral Blood Stem Cells (PBSCs) negatively impacts the survival and recovery rates of the peripheral blood derived autologous HSCs after cryopreservation [4] . Prior studies have also reported that CD34+ cell survival in the cryopreserved cell preparations was inversely related with the ratio between CD34+ cells and the total nucleated cells including white blood cells and neutrophils; however, the effect of platelets concentration was ignored in the study [5] . Supported by the remarkable experimental data in which increasing concentrations of platelets were cryopreserved with HSCs, Valentini et al. have shown adverse effects of higher platelet number on the viable HSC recovery [4] . Therefore, the authors have recommended that platelets should be removed before cryopreservation of HSCs or alternatively the cells ought to be immediately washed after thawing to minimize the unwarranted influence of the platelet-derived factors in terms of their viability and engraftment potential. These are interesting observations that need to be substantiated further to establish the mechanism of the harmful influence of the platelets on HSCs during cryopreservation.
Proteomic analysis of platelets shows their richness in bioactive molecules including the clotting factors, growth factors, i.e., PDGF, TGF-1β, IGF-1, HGF-1, VEGF, FGF2, and various interleukins, i.e., IL1, Il4, IL6, IL10, IL13. Hence, the platelet derived preparations including the platelet lysate and the releasate from activated platelets are currently being explored as a substitute to the Fetal Bovine Serum (FBS) to support in vitro culture and expansion of stem/ progenitor cells, overcome their senescence and promote their rejuvenation [6] [7] . On the same note, Platelet Rich Plasma (PRP) which is affluent in platelet derived growth factors is being used to support stem/progenitor cell proliferation and differentiation in vitro as well as post-transplantation [8] . However, the composition of PRP derived lysate and releasate is determined by its cellular components and may differ due to contaminant leukocyte population [9] . Repeated freeze-thaw cycles (3-5 cycles) optimally achieve growth factor-rich lysate preparation with clinical relevance [10] . Similarly, platelet gel preparations are equally affluent in growth factors and cytokines. It is pertinent to mention that the platelets obtained from different tissue sources are diverse in their growth factor proteome [11] . A direct proteomic comparison of the cord blood and peripheral blood derived platelet releasate, lysate and platelet gel preparations showed that the two platelet sources diverged in the levels of inflammatory and angiogenic growth factors [11] . In vitro treatment of stem/ progenitor cells, i.e., mesenchymal stem cells (MSCs) from the bone marrow and the adipose tissue, with platelet derived preparations significantly support their culture characteristics [12] . However, the molecular mechanism underlying the salutary effects of platelet-derived preparations on stem/progenitor cells remains less well-studied and warrants in-depth investigation. It is generally believed that the bioactive molecules from the platelets act on their respective membrane receptors on the HSCs to initiate signaling pathways that regulate various cell functions. Contrarily, the observed detrimental effect of the platelets on the cryopreserved HSCs is intriguing and may be attributed to the release of pro-inflammatory cytokines by the peripheral blood platelets [4] . These data may have widespread implications in the regenerative medicine where both bone marrow as well as peripheral blood derived HSCs have been extensively studied for their reparability [13] . HSCs are multipotent and have the ability to differentiate into hematopoietic as well as non-hematopoietic lineages including the cardiomyogenic and vasculogenic lineages [14] . HSCs also secrete copious amounts of growth factors and cytokines as a part of their paracrine activity to impart cytoprotection besides providing chemical cues for the intrinsic pool of resident stem cells to home-in to the injured site and participate in the repair process [15] . Alternatively, treatment with paracrine factors suppresses the levels of pro-inflammatory cytokines [16] . Therefore, an important application of HSCs has been for the repair of the infarcted heart during the clinical studies in the human patients [17] . The limited success achieved during these clinical studies has been generally ascribed to the inability of HSCs to cross the lineage barrier and adopt cardiac phenotype. However, most of the studies published in this regard actually ignored the quality of the cell preparation [18] . Given that the presence of the contaminated red blood cells, the total nucleated cell population including the white blood cells, and the platelets significantly interfere with survival of the cryopreserved HSCs as well as their engraftment potential after transplantation, it is imperative that the HSCs preparations used in the clinical trials for cell-based therapy should be assessed for quality in terms of the presence of contaminating cell populations. This is even more important when the un-expanded HSCs are used for transplantation until protocols for in vitro expansion of HSCs become optimized [19] .
